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(54) MAGNETIC RECORDING MEDIUM AND SERVO SIGNAL WRITE METHOD FOR THE MEDIUM 

(57)Abstract: 

PURPOSE: To cope with the rise of density of a magnetic recording 
medium such as a magnetic disk and to obtain a sufficient reproduced 
output. 

CONSTITUTION: A resist 8 is formed on the surface of a magnetic disk 5 
consisting of a substrate 6 and a magnetic layer 7 laminated on the upper 
face of the substrate 6, and laser light is turned on/off synchronously with 
a clock pulse to cut the resist 8 in the outermost periphery of the 
magnetic disk 5. Each part of the magnetic layer 7 exposed by this cutting 
is subjected to etching treatment, and all of the resist 8 is removed, and a 
servo signal is written in the remaining magnetic layer 7 synchronously with 
the clock pulse. 
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LAIMS 



:iaim(s)] 

^laim 1] The magnetic-recording medium characterized by having the discrete truck of continuation with which the 
formation signal was magnetically written in the servo signal of constant frequency in the magnetic-recording medium 
hich can be written in. 

^laim 2] Said servo signal is a magnetic-recording medium according to claim 1 characterized by the frequency being 
te same as the frequency of a clock pulse. 

Ulaim 3] claim 1 characterized by said magnetic-recording medium having the pattern for servo pattern formation for 
enerating the pulse for servo pattern formation, or claim 2 -- a magnetic-recording medium given [ one of ] in a term. 
31aim 4] A resist is formed in the front face of the magnetic-recording medium which consists of a substrate and a 
lagnetic layer by which a laminating is carried out to one field of this substrate. Subsequently Said resist is cut by the 
iser beam, synchronizing ON/OFF with a clock pulse, and the part of said magnetic layer which this exposed is etched, 
ubsequently The servo signal write-in approach to the magnetic-recording medium characterized by synchronizing said 
lagnetic layer with said clock pulse, and writing in a servo signal after removing said all resists. 
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r AILED DESCRIPTION 



tailed Description of the Invention] 
)1] 

lustrial Application] This invention relates to the servo signal write-in approach to a magnetic-recording medium and 

jnetic-recording media, such as a magnetic disk and a magneto-optic disk. 

D2] 

scription of the Prior Art] In recent years, the densification of data recorders, such as a hard disk drive unit, and a 
daturization are progressing. Especially densification is realized by narrowing the width of recording track of a disk, 
making [ many ] the number of a truck. 

03] He is trying to write a servo signal in a disk before factory shipments on the other hand. A servo signal is for 
cing it move in the center of the truck aiming at a head like common knowledge. Servo writer equipment is used for 
writing. 

04] the top view showing the format condition of the disk of the former [ drawing 7 ] here — it is ~ moreover, 
wing_8 — the — it is an enlarged drawing a part. In drawing 8 , the part shown with Sign Sp is the servo pattern 
tion, and the parts shown with Sign Dp are data division. In addition, by the actual disk, about 1000-set one set of the 
/o pattern section Sp and data division Dp is prepared. 

05] By the way, since the servo writer equipment mentioned above is equipped with the positioning device highly 
cise since it corresponds to high density record-ization, it has the trouble of being an expensive rank. Moreover, since 
; in the inclination for the time amount which the writing of a servo signal takes to become long in high density 
ord, there is also a trouble that a manufacturing cost becomes comparatively high-priced. On the other hand, 
'elopment of the servo writer equipment which has a still highly precise positioning device in connection with 
isification from that of record is also expected. 

06] In order to solve these troubles, conventionally, as shown in drawing 9 , it leaves the servo pattern section Sp 
brehand to the disk 1 by etching, and the approach of carrying out the direct-current magnetization of the it top by 
large-sized magnetic head 2, and writing in a servo signal is thought out. In addition, in this drawing, the part shown 
h Sign SCp is the servo clock pattern section. Moreover, an arrow head A shows the transit direction of the magnetic 
id 2. 
107] 

oblem(s) to be Solved by the Invention] By the way, by magnetic-recording media, such as a disk obtained by the 
wentional servo signal write-in approach mentioned above, there is a trouble that a playback output becomes half 
m becoming only the magnetic domains 2 and 2 which have the sense of the same magnetization as shown in 
twing 1 0 , and — compared with the case where it has the magnetic domain which becomes the reverse sense 
itually. 

)08] Then, this invention aims at offering an approach writing in the magnetic-recording medium by which sufficient 
lyback output is obtained, and the servo signal to this magnetic-recording medium while it can respond to 
asification. 
)09] 

leans for Solving the Problem] A magnetic-recording medium according to claim lis characterized by having the 
icrete truck of continuation with which the information signal was magnetically written in the servo signal of constant 
quency in the magnetic-recording medium which can be written in for the above-mentioned object achievement. 
)10] Moreover, a magnetic-recording medium according to claim 2 is characterized by making the frequency of the 
rvo signal in a magnetic-recording medium according to claim 1 the same as that of the frequency of a clock pulse. 
31 1] moreover, a magnetic-recording medium according to claim 3 — claim 1 or claim 2 — it is characterized by 
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wring the pattern for servo pattern formation for making a magnetic-recording medium given [ one of ] in a term 
erate the pulse for servo pattern formation. 

12] An approach to write in the servo signal of a magnetic-recording medium according to claim 4 A resist is formed 
ie front face of the magnetic-recording medium which consists of a substrate and a magnetic layer by which a 
inating is carried out to one field of this substrate. Subsequently Said resist is cut by the laser beam, synchronizing 
/OFF with a clock pulse, and the part of said magnetic layer which this exposed is etched. Subsequently After 
loving said all resists, it is characterized by synchronizing said magnetic layer with said clock pulse, and writing in a 
ro signal. 
13] 

nction] In this invention, a servo signal is not written in on the conventional continuation media, but is recorded on a 
:rete truck. And the discrete truck of continuation instead of a pattern DODISU cleat truck which is said 
ventionally is synchronized with a clock pulse, and the servo signal was written in. 

14] Therefore, servo signal write-in equipment with a high-degree-of-accuracy positioning device like a servo 
tern written in the conventional continuation media becomes unnecessary. Moreover, an output doubles compared 
h the approach using a pattern DODISU cleat truck. Furthermore, compared with the servo system written in the 
iventional continuation media, there is little degradation of S/N at the time of an off-track, and it ends. 
15] 

:ample] Hereafter, this invention is explained based on a drawing. First, this invention leaves the servo track (discrete 
zk of continuation to accuracy) for writing in a servo signal by etching rather than leaves the servo pattern section of 
mgnetic disk (magnetic-recording medium) by etching, and writes in the signal of a certain frequency (one twice the 
quency [ for example, ] of a clock pulse) which synchronized the clock pulse on it. 

>16] Drawing 1 is the top view showing one example of the magnetic disk which is a magnetic-recording medium 
icerning this invention. Moreover, drawing 2 is drawing showing the sense of magnetization of this magnetic disk, 
i a playback output wave. As shown in drawing 1 , only the servo track is left behind to the servo field Sp of a 
gnetic disk 5 by etching. In this case, a servo track is formed on the basis of a clock pulse. On the other hand, said 
ck pulse is synchronized with the servo field Sp, and the signal of the same frequency is written in the front face of a 
gnetic disk 5. 

)17] Thus, a servo signal is written in a discrete truck rather than is written in on a continuation truck like before. And 
t using the discrete truck said from the former but using the discrete truck of continuation, this is synchronized with a 
»ck pulse and it is written in it. 

)18] In this case, the discrete truck has the description that the off-track property of a S/N ratio is excellent compared 
fch a continuation truck. Here, drawing 3 is drawing showing the off-track property of the S/N ratio of a continuation 
ck and a discrete truck. Here, Noise N uses the thing excluding the device noise from the measured total noise 
mponent, using the value from the peak of a signal regeneration electrical potential difference (dBm) to a peak as a 
;nal S. By "**", the line expresses the theoretical S/N ratio of the discrete truck when making an axis of abscissa into 
j amount of off-tracks, and can ask for it as follows. In addition, the medium noise is assumed to be what consists 
ly of the corpuscular character noise. 

319] If nu is made into the number of the magnetic particles which participate in playback per unit time amount, this 
will be given by nu=alpha nuOWv2/f. In this case, for the width of recording track and v, relative velocity and f are 
V / the particle number per unit volume and alpha of a record frequency and nu 0 ] proportionality constants. 
020] Since Signal S is proportional to a particle number nu and a noise is proportional to the standard deviation (nu/2) 
2, a S/N ratio will be proportional to the formula which becomes v(alphanuOW) l/2-/(f)l/2, and a S/N ratio will be 
oportional to the square root of the ON width of recording track of the magnetic head after all. Therefore, it becomes 
:e the curve of drawing^ . 

021] On the other hand, since the sense of the magnetization in each magnetic domains 2 and 2 and — is the reverse 
nse mutually as shown in dr awin g 2 , in a magnetization transition region, a twice as many playback output as this 
ill be obtained compared with the former. 

022] Next, the creation approach of the magnetic disk 5 shown in drawing 1 is explained, referring to drawing 4 . 
rst, a resist 8 is formed in the top face of a magnetic disk 5 at the 1 st process shown in drawing„4 (a). A magnetic disk 
consists of a substrate 6 and a magnetic layer 7 formed in the top face of this substrate 6 like a graphic display. 
023] Subsequently, a resist 8 is cut at the 2nd process shown in drawin g 4 (b) using the laser oscillation equipment 9 
hich oscillates laser beams, such as argon laser. In this case, ON/OFF of a laser beam are synchronized with a clock 
xlse. Here, ON/off-pulse of the laser for cutting is generated as follows (refer to drawing^ ). 

•024] ** Change PG (pulse generator) of a turntable into the clock pulse of one n times the frequency of this by PLL 
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ise locked loop). ** Carry out counting with a counter and create laser-on / off pulse so that it may become the 
ern length of a request of the obtained clock pulse. In drawing 5 , the amount of [ of the pulse created by PLL ] two 
;es have the die length of laser-on / off-pulse. 

25] Thus, laser is made to turn on / turn off by the created pulse, and a pattern (pattern for servo pattern formation) is 
into the outermost periphery of a magnetic disk 5 (refer to drawing 6 ). In addition, in drawing 4 , a sign 10 is a 
;k pulse generator. 

26] Subsequently, the part of the magnetic layer which cut the resist and was exposed at the 3rd process shown in 
wing 4 (c) is etched by ion beam etching etc. It progresses to the 4th process shown in drawing 4 (d) after 
nination of this 3rd process, and a resist 8 is removed. A servo signal is written in the magnetic layer 7 of a magnetic 
c 5 after clearance of a resist 8 at the 5th process shown in drawing 4 (e). In this case, in this writing, it carries out by 
Icing it synchronize with the clock pulse used at the 2nd process. 

27] That is, the signal of the frequency doubled n by PLL is reproduced by the magnetic head 12. And let the 
roduced signal be the trigger of the record current generator of the magnetic head 1 1 . Thereby, the synchronization 
h ON/OFF signal of laser and servo signal record can be taken. 

28] In addition, although the magnetic-recording medium was used as the magnetic disk in the above-mentioned 

imple, you may be a magneto-optic disk. 

•29] 

feet of the Invention] Since according to this invention the servo signal was synchronized with the clock pulse and it 
}te in the discrete truck of continuation, servo signal write-in equipment with a high-degree-of-accuracy positioning 
dee like a servo system written in the conventional continuation media becomes unnecessary. Moreover, an output 
ibles compared with the approach using a pattern DODISU cleat truck, and the effectiveness that there is little 
gradation of S/N at the time of an off-track, and it ends compared with the servo system written in the further 
lventional continuation media is acquired. 
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